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( 57) Coquille de nickel pour moules formee par 
deposition de vapeur de nickel et oomportant une hgne 
de joint et un distributee en acier combines e une 
pluralite de canalisations de chauffage et de 
refroidissement raccordees fonctionneUement au 
disunbuteurpourrteoulementduflmdedechauffegeou 

de refroidissement, lesdites canalisations de chauffage et 
de refroidissement et autres composantes des mou es 
telles que les buses d'injection et les events, etant 
encapsulees dans la coquille de mckel. 



( 57) A nickel shell for molds formed by nickel japo* 
deposition having incorporated therein a comb— 
sted parting line and manifold and a plurality of heatmg 
S cooling lines operatively connected to the manifo d 
Srthe flow ofheatmgorcoolingfluid therethrough s^d 

heating and cooling tines, and other mold «U 
such as injection nozzles and mold vents, being 
encapsulated within the nickel shell. 
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ABSTRACT 

A nickel shell for molds formed by nickel vapour 
deposition having incorporated therein a combination steel 
parting. line and manifold and a plurality of heating and 
cooling lines operatively connected to the manifold for the 
flow of heating or cooling fluid therethrough, said heating 
and cooling lines, and other mold components such as 
injection nozzles and mold vents, being encapsulated within 
the nickel shell. 
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BACKGROUND OF THE INVE NTION 

This invention relates to novel molds made of nickel 
shells by direct nickel vapour deposition and, more 
particularly, relates to molds made of nickel shells by 
nickel vapour deposition wherein said molds have steel 
parting line components and heating and cooling lines 
encapsulated within the nickel shells. 

The production of nickel molds by the 
electrodeposition of nickel on cathodes of desired shapes 
is well known. Typical nickel shapes produced by 
electrodeposition do not have uniform thickness, 
particularly at right-angled joints, with the result that 
flanges, for example,, are weak and often break. 
Electrodepositions are also prone to voids and residual 
stresses. In addition, the electrodeposition of nickel on 
a cathode to form a nickel shell of desired thickness 
normally takes an inordinately long time, resulting in low 
production rates with high expense. 

The forming of nickel shells for molds by nickel 
vapour deposition on mandrels is known. Nickel vapour in 
the form of nickel carbonyl gas is passed over a heated 
mandrel in a deposition chamber and, as the nickel carbonyl 
gas contacts the hot mandrel surface, it decomposes to form 
a hard and dense nickel deposit. The deposited nickel as a 
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layer accurately reproduces the surface details of the 
mandrel on which it is deposited. The nickel layer is 
uniformly deposited on the mandrel, regardless of shape, 
thereby producing adequate thickness in irregular shapes 
such. as at sharp corners. 

The nickel metal is deposited relatively quickly 
permitting the production of nickel shells with desired 
thickness in a relatively short period of time compared to 
electrodeposition . 
SUMMARY OF THE INVENTION 

It has been found that nickel shells produced by 
nickel vapour deposition can be incorporated with 
peripheral steel frames which function as parting lines and 
as manifolds for heating and cooling lines which are 
encapsulated within the body of the nickel shell for 
effective heat transfer and for the provision of structural 
strength to the shell. 

In its broadest concept, the invention is directed 
to a nickel shell mold formed by nickel vapour deposition 
having incorporated therein a combination steel parting 
line and manifold on which the nickel is deposited and a 
plurality of heating and cooling lines operatively 
connected to the combination steel manifold for the flow of 
fluid therethrough, said heating and cooling lines also 
being encapsulated within the nickel shell. 
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Other mold components/ such as steel injection 
nozzles and venting apparatus, can also be encapsulated 
within the nickel shell mold. Encapsulation provides 
strength, rigidity and dimensionally accurate net location 
without the need for subsequent machining. 

The nickel shell mold of the present invention will 
now be described with reference to the accompanying 

drawings, in which: 

Figure 1 is a plan view of a nickel shell mold of 
the invention showing the nickel shell with peripheral 
combination steel manifold and parting lines and 
longitudinal heating and cooling lines connected to said 
combination steel manifold and parting line; 

Figure 2 is a section taken along 2-2 of Figure 1 
showing the nickel shell with the heating and cooling lines 
encapsulated therein; 

Figure 3 is a section taken along 3-3 of Figure 1 
showing a portion of a heating and cooling line connected 
to a combination steel manifold and parting line; and 

Figure 4 is an enlargement of a heating and cooling 
tube encapsulated in the nickel shell. 
pp<?/rpTiypTAM OF THE PRBFKRflKO EMBODIMENT 

With reference to the drawings, a nickel shell mold 
of the present invention designated by numeral 10 comprises 
a steel peripheral parting line 12 surrounding the mold 10 
having manifolds 14, 16 formed in opposite ends thereof. A 
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threaded female manifold connection 18 is provided at the 
feed end of the manifold and a threaded female manifold 
connection 20 is provided at the discharge end of the 
manifold for ingress and egress of heating or cooling 
fluids. Manifold 14 is interconnected with manifold 16 by 
a plurality of heating and cooling lines or tubes 22, three 
of which are shown in Figure 21 for illustration purposes. 

With reference now to Figure 3, a tube 22, 
preferably formed of copper or stainless steel, is 
connected to steel manifold and parting line 12 by a 
commercially available fitting such as a swagelock fitting 
23. Tube 22 is bent to follow the contour of the mandrel 
cn which the nickel shell 11 is formed, the inner side of 
which is typified by numeral 26, and is spaced a uniform 
distance in proximity to the mandrel. Combination steel 
manifold and parting line 12 preferably has dovetail 
grooves 28 formed therein to intimately key the nickel 

shell thereto. 

Turning to Figure 2 and 4, it will be evident that a 
plurality of heating and cooling tubes 22 are uniformly 
spaced about and encapsulated into the body of the nickel 
shell mold 11 for effective heat transfer. 

in the manufacture of the nickel shells molds, 
mandrels made out of metal or high temperature resins 
having the desired mold shape are placed in a deposition 
chamber in abutment with a combination steel manifold and 
parting line having the plurality of heating and cooling 



2045341 

tad thereto. The heating and cooling tubes are 
:u bes connected thereto. 
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wear resistance and dimensional stability. 

The encapsulation of heating and cooling lines 
during the nickel vapour deposition process provides 
substantially enhanced transfer of heat for heating and 
cooling of the shell during its use as a mold such as for 
example in rotational molding where it is important to 
provide heat during molding and to rapidly chill the mold 
upon completion of molding. The complete encapsulation of 
heating and cooling tubes and their fittings with the steel 
manifold prevents leakage and negates the undesirable 
results from corrosion of the tubes such as copper lines. 

It will be understood, of course, that modifications 
can be made in the embodiment of the invention illustrated 
and described herein without departing from the scope and 
purview of the invention as defined by the appended claims. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. a nickel shell mold formed by nickel deposition 
comprising a nickel shell having a desired configuration, a 
peripheral steel parting line surrounding said shell, means 
integrally securing said shell to the parting line, said 
parting line having a manifold formed at each end of the 
mold extending substantially across the width of the mold, 
connection means formed in each manifold for receiving 
external fluid lines, a plurality of fluid lines having the 
configuration of the mold extending across the mold from 
one manifold to the other for communicating heating or 
cooling fluid from one manifold to the other, said 
plurality of fluid lines and adjacent portions of the 
manifolds being encapsulated into the body of the nickel 
shell for efficient heat transfer. 

2. A nickel shell mold as claimed in claim 1 which 
said plurality of fluid lines are copper or stainless 
steel . 

3. A nickel shell mold as claimed in claim 2 in 
which said plurality of fluid lines is connected to the 
manifolds by swagelock fittings. 

4. A nickel shell mold as claimed in claim 3 in 
which the means for rigidly securing the shell to the steel 
parting line are dovetail connections. 
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5 . A nickel shell mold as claimed in claim 4 additionally comprising a backing 
filler of material keyed onto the plurality of fluid lines to prevent delamination of 
the filler material from the nickel shell. 
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